Novel epidermal growth factor receptor pathway mediates release of human β-defensin 3 from Helicobacter pylori-infected gastric epithelial cells.
Persistent Helicobacter pylori (H. pylori) infection in hostile gastric mucosa can result in gastric diseases. Helicobacter pylori induces to express antimicrobial peptides from gastric epithelial cells, especially human β-defensin 3 (hBD3), as an innate immune response, and this expression of hBD3 is mediated by epidermal growth factor receptor (EGFR) activation. In this study, we found that phosphorylation of a serine residue of EGFR via transforming growth factor β-activated kinase-1 (TAK1), and subsequent p38α activation is essential for H. pylori-induced hBD3 release from gastric epithelial cells. We showed that this pathway was dependent on H. pylori type IV secretion system and was independent of H. pylori-derived CagA or peptidoglycan. H. pylori infection induced phosphorylation of serine residue of EGFR, and this phosphorylation was followed by internalization of EGFR; consequently, hBD3 was released at an early phase of the infection. In the presence of TAK1 or p38α inhibitors, synthesis of hBD3 was completely inhibited. Similar results were observed in EGFR-, TAK1- or p38α-knockdown cells. However, NOD1 knockdown in gastric epithelial cells did not inhibit hBD3 induction. Our study has firstly demonstrated that this novel EGFR activating pathway functioned to induce hBD3 at an early phase of H. pylori infection.